Polyethylenimine-mediated NGF gene delivery protects transected septal cholinergic neurons.
Polyethylenimine (PEI) is an effective vehicle for in vivo gene delivery in many tissues including brain. PEI mediates transgene expression in brain neurons and glia. To investigate whether PEI-mediated nerve growth factor (NGF) gene transfer protected axotomized septal cholinergic neurons, we injected linear PEI (in vivo jetPEI, Qbiogene) complexed with a plasmid encoding for mouse NGF (PEI/pNGF-W) into the rat septum. PEI complexed with a plasmid encoding for green fluorescent protein (PEI/pGFP) was used as the control. PEI-mediated gene expression was predominantly neuronal. Fimbria-fornix transections (FFTs), conducted 1 day after rats were injected with control vector, resulted in a 70% loss of septal cholinergic neurons. In contrast, PEI/pNGF-W injection prior to FFTs attenuated the loss of septal cholinergic neurons. This is the first study, to our knowledge, that shows the neuroprotective effects induced by PEI-mediated trophic factor gene transfer in brain.